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(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to assure the 
performance optically stable to the influence of various thermal 
stresses and external stresses so as to effectively suppress the 
deterioration in the quality of projected images. 
SOLUTION: This projection type display device has spatial optical 
modulation elements 13R, 13G, 13B, polarization beam splitters 14R, 
14G, 14B which polarize incident light, irradiate these spatial optical 
modulation elements 13R, 13G, 13B with the polarized light and 
detect the reflected light modulated from the spatial optical 
modulation elements 13R, 13G, 13B and a projecting lens 18 which 
projects the light rays detected by these polarization beam splitters 
14R t 14G, 14B onto a screen 20. The polarization beam splitters 
14R, 14G, 14B are composed of members consisting of translucent 
materials which have refractive indices of >1.8 and of which the 
absolute value of the photoelastic constant is <1.5 x 10-8/N to 
incident rays of wavelengths of 0.4 to 0.7i m. 
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[tttt-MiftOBu} 

itlEB3fcfcr-A*:/'J y*Kj:B«jfcanfc3fc*:jjfs© 

1. 5X1 0-"cm'/NKTT*5a3ltttafi4>64 

tll»ESIBJ3t*BI* ; f-CrRl3&»-DTWWSn*'«*3tt*tA 
Iff*. KflWKtf-A^yj y^OABBKEBSn. 

t&K£raft£w§ jr ^ tc kbse t*- a t. y 'j y ^ d» 6 sett 

2n*&7te©B5t©*E«£-ttf*fc«>©sfi 1 ©BISBtt 
f-AXyj ^tfeot, KBl ©B«lB3t£-A;*, 

14. ^Kb'-AX^U u/^KA&an*, BfitjSfi©^ 
K**U ^©ftPM45g&©*e*HI*<l . 5X10- S cm 

IRAQI 1 Ett©&tt&!«at8B. 
[Si*3l3] .WEfflBJttJf-A^yjy^tlttlESW^ 

¥*t©M©»£ttfi;:EB£ft. KOHtt-A^^uy 

©fil7t©ii3Eg£:±lf-5fc&©fg2 ©^iliil^ti-A^y 
'J ?^T»?TWI 2 «Dl«HB3tt-AX^U y 

f4SB$j^e>«j5K$n. isa^tt«f4gB«©-tn-?n«. 
SKtr-A^^uy^cAitana, wj£»*©3ti;:» 

U *®%M£ft|fc0tttt«4t 1 . 5xlO-*cmV 
N «T T * * »3fcte 6 fc 4 £ fc * 1*B £ f * B# 
3! 1 Xtt 2 EB©&3*Sa^8B. 
[R$B4) ll&ES§®#£BBtt, gi©ft«*$B 

mtm,2<D\nmw&mmtZ'pu< tt>«*. bbi* 
itfi2 ©ssmtt^BBw-e-n^ntt, 

2 0©S^-5+'DjSSA,, A 2 K&V>T-?-©^e<JBB 
aU,/4©WJB#fJP4Mt£, *©%4fcttM*ft<A z /4 
©<£B8r*ttB£T«B;5ftfc 2 B£g*Jl?ffl<!: LT. 
nBB (ntettSOBR) «B$ftT£-53ESB£. 
BE£SB©m«fc»«Sftfcft3fcMRBA,/8©M 
EWBiffBftB. £fcteft^&BiJPA 2 /8©<£K#T2?s 
tt»©t»rna»-*£a>&fc*»BHBBt«:BA. 

mem ©&<m##nflii©£sjf mzvmmw&m 

m<D5£K®£tf. SUI::ftfc4a«©to»©B*£to-& 

^-m*>-BE«©sHa!B*BB. 



[B«b 5 ] MESB i ©!§m#^JIIIS©£5/Ii;:te. 
iSiJ£#rS£fef£T i O z £ttn«r#WMS i 0 2 tfrt>flZ 

a ti-s c t z&m tr zmxm 4 ebo&kbs^b 

IB#B6] lKlEm©!§m##B|gl©25Bl;:»4. 
*JB«fJp*»T i 0 2 i<6S«T^#3«S i 0 2 t*^/«t4 

n^:i if -5>B3#S 4 EB©&BSBa*gB. 

[»**7j iftESfttttmBBtm. a«**»i. 8 

K±©a3tttt*f»T*oT. SKB3ttfcr-A*:/'J^ 

S^O. 4/im~0. 7 MmWftlCttU 
■*©3fcBttB»©*fi*tBa* 1 • 5 x l 0 -8 c m'/NR 

~ 6 ©nrft*»-*EB©SBB«j*BB. 

8 3 «rEa>ttt»*4»»©*n-fn»4, ba 

0. 4um~0. 7 tf m©^tC*fL. ^©^tSitt^Sc© 
*e*tB#0. l x l 0-«cmVN£tTT-ft5Mtt« 
644 C t tT5»*a 1 - 7 cjurn*- 

beb©&bs!£ct£b. 

[0 0 0 1] 

[*B©B-r*ttfR$m] C©5gHjte. SBftKMB? 
*r*UBLfc»«SS«*BBl::HU #tC, ^fiB**©» 
#fC»UT3e*tttftje&ttll«r««UaBBiB©BB 

*^b«:sa»«»c»7i*«iei«:BA.fca«a!a«BBicH 
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[0 0 0 3] £©±3fctettBSWffi©aiH3ttBWB^ 
£ffll>fcft*©&StS£j*BBTte. 0i3t?Ktf«%? 

4«fflV>6ft4. J£TF©faBJT-te. BMf-AA^ 
'J?* 14, SB3fcJ5£#*KW3li-*££fcl;:PB3fc«# 
SraaS-frStttt**-*-**)©^*. ti£B©»a*9S 
iglt-ll BJttt-A^yjy^lCAWSnfc* (B 
S8©*ffia>&B»A»*ftfc3fcXttAMttfcfe#»*tt 
tzfttiii) ifi Z. ©B3t tf— A A •;/ * \Z «k t) P d?tB£ 

#t sB7tsE»©?tic»Bi$n. a*, ^gtan/cTt© 

5 "6 S B%B»ttBn%XnB?lCtt LTBMd 
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-A77U-;/:?T'teSfl7tfi£#teKStSn*©T, sm 

«3te-^yuy^*ajar*. c©a»Lfcft cr 
[0004] c©±"5JS:at*aaass«BK«ffldn*ai 

ftf-AT^'J^tt-Xte, ttft. «i«ta-XJ 
7^57 ^©^B^tflM. 6 8 7, 3 0 1#ii$gC 

7tt:-A77'J vfmOZi-T-J >4> p a*i6Sft&a3fctt 

[0 0 0 5] ££T, ±a><DJS{$gjgSO<S3tb'-A7 
7'J 1 Ufctt*©»»S!*S*«©---«l©± 

7'J >5> 1 tt, B^*#ii3g£n/t&&2 'pl;:^I7 | ^k*- 
A77 r 'J s/*js©n— t-4 >?t>mzritzmxmmfiL 

, 7'J «y * 1 ©ttifiKtt{ftffl«SEHS!»©2WJteSEPI*? 4 
a*iE«S*VCH*. flSfthf-AXyj 1 iCAMLfc 
ft late, li7tf-A77U^^llC<t0P<lftfi£»t 

s<iftEE^©ftic^gian. r©5^s«3ta»*«aEiHi 

te. <Hfth*-A77U^^ 1 izm&. r©K. @E3EHS! 
W*?-4A»60fi«316«flKtt-A^7 r Uy^ 1 

[0 0 0 6] 

[9B9!*tftftlJ:3 2:T«Mj|] L*>L&a«&. ±iES£ 
[0 0 0 7] SB— ic, ±fBffi^S8SSiiftf-A7.7''J 

y^Tte. a#tt*misa<«m;*n*i8<*:©B«Ti?©& 

tote. RS8ig©3W:i;:ft?rr*. "T&fcS. $>£?£fiT 
B***«IW«nTH3»iS#Tt). &fi*#:g<*©igg^ 

tCDNHz&ZOiCZ. cnictO. £§£<Iftt:-A77' 
l"COt&g±#tZO#. B#r2?te0. 0 0 0 3 4 9 



MAtfis) te*52 ot;~6 o'cg.ggft.-f 

7*l^£A5©llB<2:&-5. 
[0 0 0 8] JB=K. ±E*ft«flHH«3tt-A^yj 

±»Lfc«#©BSr*©a*fcttKJ:»3. &&#© 

mmrnoQ-' \tt*mttMn, &m&<pizmmmfttt&£. 
**K«(*±#ic«oTi§-ic«<b-r*^ttea< («# 

[0 0 0 9] JBHK. jgftSSI^Mftt'-A77U 
T-te. ±IE*{*©*i5-feffl«SEft;»::fn». ±5<£L;fcI£ 
i£#©E«T^ £ £ CK«#offi«oiS— it t>Hl35t*j 

[0 0 10] mmiz. ±IB*'(*SSiS(Sftk*-A7.7 p, J 

y^T«. KfflSE{fcic#^±t5*<*e#©{«*t>st*bT 
*. Jta>©tJ->7^©^^. l^ccfflSMEfbcwu 

©#»te lcc§fe0 0. 00073cc ^bf 3. & 
St8!^&ffi©{£fll^:K (ftlAttaft) tLTS4 0t 

«L,fc«-&. - 1 0"C~8 o "est* ©asses £%irr 

[0011] JSEfc. ±fEiS#&SISJfl5ft£-A*7''J 
•> * ©ifctefK 3* = &fl£#«8ISJraft k*- 

© ^ s «tfl{ jistt«© ifiiziT* < t t> . mmi** © =f s # 

w©J;p^«^S-#!S-r^«i:, j*LTK^ft I PlCtezf = 
t*-A77"'j ->^©satz;tcte^ 'J->^-A^ItS 
•6. 

[0 0 12] ^/slC, ±IEjSft«mS{Sftf-A77U 
[0 0 13] JB-fct. ±teffi^a®S<lftf-A^7 , J 
[0 0 14] «±©ie>IZ, ®#«m^^7tf-A77 
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frfrQ. 3 7, h7y 7'(CC>&#^TV>-2>. 4*1;:. 

KWIwaitJK^WJBT**. fcfc. B4tSB&fl3K£- 
AZ^U'^TIi E#t2£©W^T\ Iftg^g^Ttlfilc 
5* lr-r-5wt^T#^tV5fc«>, ^^{i^t*- 
A*:7Uy3'£$/BLfc&S*l!gj*£EBtt*#<Sl,>fc 
©£&oTL,$?. 
[0 0 15] a3ttt»»^oy^lCJ:0*«Sn 

*#5*©#¥W»2rtea»«B«T*BBU RB3ttb*- 
a*©HBi:te, ±\z. afttetmojoixg 

«f§®»Bfc£) fc £ C J: 0 

Lfcif U^JS 2) &£T£>-5. c©«t-5tc, ;nb 

»KBLi>». 

[0 0 16] ^©5BWf4fil±OillBt«*-r«fc»Kft 

ttBBBBJfcfcf-A*:/'; v5><DUm fcf*3«*©»B 
ftHtStftiitii:. L*<6>. »a3Ktt*m:/a?dMc 
felt «a * CDJ»J6* . ftflU&ft CDBB ICS* L T3£3tftC 

tstt-r « c: t * e eg t r * . 

[0 0 17] 

[&S£«¥£fef2>fc«>©^g:] H©R9ltt. 5£S)3#e> 
te**&:7*D>>2 (aftttttftffitt) ©3fc»ttJ£»*SEA 

[0 0 18] LfcAbT, :<OK«l:««fi»!!S$S 

^'j^^m. R»»ic*^«a*©j»j6*. awe: 

a©BBK**LT3fc*WC£jefcttB€:B«l,Tft»B 
T. iSHt3fc#JR£flia.*. WK. ±EB#b*-A*:/'J 



B*r»**l. 8Ei±©a>l£tt*mT*oT. ^Rfiiftk* 
-AXru-y^KAHT*. ttftO. 4<iro~0. 7y 
m©ft»C»U -tOftBttSftOBtfBtf 1 . 5X10 

[0 0 19] ISRSftb'-A^'Js/^iLTtt. AM 
T-5AI4?t©Sg (A = 0. 4 ura-0. 7*tm) K2t 
LT*©3fc»tt£R©»»B*»l. 5x l O-'cmV 

«©^^**57.Sf$) *fflUTi«Sftfe**K-A^ 
7"'Jyj*«ffll>5ftT*D. mEttft©£tt»ft£!©B 
3tk'-A77' l J«;^^ffl^THaK LfcAbT, £© 
^?Btc«tn«, BUMWBJlLfc. »8S*:*3-t»»iSfc 
t*©S£3l5©^)t)S^{i7 l db-A7 > y>J y 
w£K#-5B*©BB«:*ST*c:ia«T*. SR&t* 
B£a*BB©BBtfeaK:&««©«IA*!B&tl«. S 
fc, ±E«3tb'-A^yjy^tfllJ«-r-6a3ttt«»W 

T. 7fc$ilt;:;fcfL-T4 5* ©«STKBT*Ci*«T'#-5 

«3tttr-A^^«jy^3i«»6n*. enters , MaR& 

BS«;i*BB£#©/hS<fc*BB-r* 

[0 0 2 0] —a. ±EB«tt£BBtt. B 1 ©igm# 
£BBi*2©BB(*£BB4:**J>fr<it>'$«J. *L 

x. :n^i i atfss 2 ow#* iiotftf na,- 

2 70gftS't>i<i|liSA|, A^CiStiT-tWJfc^KjBJP 

**A,/4 0BB«fB«»i. -?-©3t^BJ?*U 2 /4 
©fiM$feetT«fiH$nfe 2 Jf£g#Ji|ffl t IT, 
nj§» (nttftSOfiR) BBStlT«t*SSBt, * 
LT, KS:SB©WfflfcBrtSnfc5t^fl9BBA ) /8 
©MEBBSrBttB. *fctt3t*W»BA,/8©«B 
»rBBB©u»m*>-^r t*» eftiVRHBl t fcfii*. 
«. £«E>t::. Rfgl©t§m#£JIEI©£2JI<!:, If! 2© 
l^m#:^S^©^s^i*<. I^l:i&%lSi®iS® 

[0 0 2 1 ] JMttt&ti. ±EB 1 OR«^MRO$ 
111:6, SMf!&IT i O t £ftB#r*«ttS i 0 2 
t^eiiiffl^IfflSn. -5-LT, ±ESfS2©S§tt 
##BB©32SBfc«. BBBBBBT i 0 2 £{£E#t 

[0 0 2 2] *fc, ±EB 1 ©l^m##HK©5^5^iC 

«. mmifimmm s o 2 t{SB5T^*»s i o,t*»e. 
MgF 2 t*^^-6*a-&-&* 1 iiffl$nx i b«t^. 

[0 0 2 3] tC^T, BB. B-OB3tt— A^yj 

^^TttBjttt (aa-r^PBJtiBS^oBBiBa-r* 

S<l^BK^©5tg©it) *t«Atf 1 0W18SLM 
t». LtAbT, m-©<i7tb*-A7.7' , J y^T«j«* 
tlfca«BBSBBTtt»etl*ia»B«03>h5^ 

hjt^*<an*u». fit, ^©2a^©^ftT-zj 
>^7A h©|pj±^04. iio^an am3ticnB 
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sb\z. ifilftk'-Axy'j y?<DM\z (Tfcfr*.. 

ftt'-AAyj -^37 C/UfiBTtt'-AA^'J-;/*) &E 
B-r-5^j*T-$>-5o d©«jSlC<fc9. K*-d3L3tOtB3t 
ttttl 0 0*fl gftK|«3±L. »6ft*SWH«©3> 

*W&L1tyt (-Tftto*. £fi!ftb'-AA:7*'J yrSMC 

$»an*3fc) ©«3t<0tt«*±tf4fc». K±«3fckf 
—1*7.7'') y&\Z$tL- T&ttft^ Jh ©« fc M ib<Ift £- 

[0 0 2 4] et±OR^*»e.M&*»ftJ:-5lC. (SfflMS! 

[0 0 2 5] LfcAbT, £©R91l::tii«K:tt£!&a%£ 
'Jy*©*Attffi«) CElSn. £H3fcXW*^ fcJR 

^=b±5£©<l7tt:-AA7'll y*tm«©aWc*«*.T 

6 fc*. £©«-&, \%%\ ©?iSj«7tt'-AA 
:/'Jv*fe, ijfKlBl ©tttb^Ttt'-AA^U y^KA 
8-f-f <5AS>f7t©i£g (A = 0. 4 ym~0. 7 ym) K 

©3fc33M3:5£&©*e*Hia* 1 . 5 x l 0 -« c m'/NftT 
©»3fctt*mA»S&*3^*BV»T«J«SnT^£<T 

[0 0 2 6] *&. CCD«9ilC««>!ftWfi!«S*«tt, 

n |= n o+ Cj o )+ C2 (o 2 +c 3 ) 

[§5 2] 

n 2= n 0+ C j o 2+ C 2 (03+ o ( ) 

[ft 3] 

n 3 =n 0 + C]0 3 + C 2 (o,+ o 2 ) 

lCS*r©;£&T&.2>. 

[0 0 3 0] £©«kpfcS7fctt*m»;:ft£Aart-2>£:, 



»C WKS»#* » K «k 0 SM a ns?t©4ii3t©l>Eg £ ± 
tfa^CfcttOMttf-AA^'J (±i£©tfAh<I 

■J •yi'S^'JMk'-A^^'J y^t|S|«0»ijS$:«S 
A. &«ft£jg|g£;:©&«#^g|&*«trafttt*m 
8B»*»Stt*. r©4f£, ^^2©«B)<S7tb*-AA7 r 
'J yrJ'fc. SK^2©»SHS^t*-A^7 r U -^irAS} 
raA«3t©±EBrje«*JC5t*LT-t03t»ttJ6ftOie 
5 X 1 O-ScmVNaTWattttJm*^ 

ttJfeft©*fi»Mtf* 1 . 5XH-8 C m!/NOTOM 

[0 0 2 7] jfSL^litLTH ±E«3fcfcf— A* 
^"'Jy*. SI ©fflSHS^t'-AA^U 7«tf«2<9 
ffiJtf-AA^U s/*©lr»mt>a*. 
y^lCAtt-f *AS*ft©&ft (A = 0. 4jim-0. 7 
Mm) \Z$tl,T*<DytW&fe&<DmifetfO. 5X10 
-*cmVN«T©a3ttt»&Ji i 5fc*S#£fl!l' 1 T#i 
JfcattSIlfcT**. $e>(C. SBEt'-AA^.Uy^tC 
At*T*Att3fc©tt*ftlc#-f *-*©3fc#ttJ£ft©lft** 
ffl*^«65(C«©fEH (fl»J*.tf. 0. ixi0-«cm2 
/N£IT) ©»3tttt*m*»Sfc*3t*#5*S<* 

[0 0 2 8] ^^H^a5ttt««IC^^JJDA 

b«)«B«f*«n(rvsrc&«tT*. ^©t*. jest 

B^T^^rn,, n 2 , n 3 , jEJ^^l^roj, o 2 , o 3 (-^l 

tt £ ©K K te:*^© «fc 5 & AT 
[0 0 2 9] 
tfti] 

• • • (l) 

• • • (2) 

• •. • (3) 

(n,. n 2 ) tfimtiZtzib. wftS> 20©BiBHB5fcEE# 
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[0 0 3 1 ) 

AR= (2 n/X) (n 2 -n,) 

= (2 n/X) (C,-C 2 ) 

= (2 tt/A) • C • (o 2 - 

c= (c,-c 2 ) ttjt»ttfi»tPftfn, 

[0 0 3 2] «*#**ftfc»3tttt*m:7Dy£ 

(BK7(05tWtt3e»tt«fiA = 6 3 3 
nmlC^^T 2 . 7 8xi 0' 8 cm 2 /N) T$>9> JR 

[0 0 3 3] —15, ClflDKdfcihfcr, SRfiJIth-A 
0. 7 M m) JC»bT-t03tt»tt36»©*6*rfit3&«l. 5 

[0034] -t it. y«j«3ttr-ix^yu!y^xaf# 

yU«7tb*-AXyj 5/3>-*>#* HKfcfcf-A*:/y 
^ t IT, aBEb # -A^yu-y*^A»-r*A«3t©» 
* (A = 0. 4 7 Mm) K**bT*-<Wfc»tt 

^»<D*6»ffl*U. 5 x 1 0- 8 cmVN£JlT©jS3ttt 

^A hd^h-AXyj y^lCgiUTfc, Sg^-ffcl;:. 

t, »sbu. fco^fc, vrvnytK-j**?*)?** 



[R4] 

• L 

(o 2 -o,) • L 
o ,) • L ' • • • (4) 
[0 0 3 5] 

i^aitaia^iiJc^tiT, 01-03 3£/ai>xis 

[0 0 3 6] gjfegj 1 
/S£> 0 1-0 3£^V>TiaBJ-f*c tt*3. Bill £ 

fllBBT*§. B2H Blt^I I-I lgglcitio 
T, SttS 1 *i6flOitt«:^t**HT*«>. 0 3 
tt. H 2 +01 I I - I I I WcJBoT, MStt£l&;K 

[0 0 3 7] IL®&ttS&»&B0Xlftffiffltt. 
1 0 0 (R) , ft (G) Rtf* (B) CQ# 

ftJti:»»tSfe»»#|l: t LT©* ^o-f 7 

^^7-1 U, ^P7^^D^f7^^7-l 1 l£«fc ■ 

o»»snfcfe3tR, g, B^n^nstrras 5- 

12R, 12G, 12Bt, *fi3tR, G, BtC^fiSL- 

3R, 1 3G, 1 3Bi, RfiftR, G, B£Alt3t£ 
tT, *n*ft«3ttLTffiW3ttKII*^ 1 3R, 13 

g, i3Bi:fn«nw$^ttfci:, ara^^H 

*fl3R, 13G, 13B/i^^Mmnfn« 
3fcT*±«3fcfcf— A*:/'J?*1 4R, 14G. 14B 
±13th'-AXyj7^14R, 14G, 14BIC 
*tLT±fSA»>£ 7^57- 1 1*> 

13R, 13G, 1 3 B^B9Wan*3teOffl3tt<3!)*E.SS- 

*n-« r n±if*5 r ufli3ifihr-A^yy^^i sr. 15 

G, 15B<L, ^7-l6R, 16B<h> A 
7y»J7?14R, 14G. 1 4 Bfccfc D-ttl^iH** 

[0 0 3 8) Sra}t$«*?13R, 13G. 

£R)%XHX?-1 3R, 13G, 1 3 BA*3K*£& 

[0 0 3 9] ^f-A^7 e U7^15R, 15G, 
15B, 14R, 14G, HBH S«3tJBS»*R» 



- 6 - 



- 5 4 2 



[0 0 4 0) i©»l*JSWTtt, ftiHl 0 0*>b©ft 
^DT^-f >i7 5 7- 1 UC<tO# (R) , 

IK (G) RtfW (B) <D&&yt\ZttMZt\Z>. ^LT. 

rnee^R, g. Biifn-fns^-i 2R, 12 

G. 1 2BTEIt3nTmTSXU<S$fcfc:-A7.X'J 
7^15R, 1 5G, 1 5B\Z*fl?nmfrtlZ>. 
[0 0 4 1 ) X'JfiiTtfc'-AT.XU 1 5GiCAItU 

^ 1 5 G£j§i§LT2E<ilftt:-A7,Xy 1 4 GKA 
MT*. S^tJSttf^U^Ttki-A^X'J-;/* 
1 5Gfc,fcOEI*SftT±«3fcfc;-AX:/lJyi' 1 4G 

ictiAWL&u. yjflsjttr-^^^gy^ i sg^s 

»UfcP«3tfiK»tt. XUfii7tfc:-A7,X»J 1 5G 
lC*fb9 0- CDftKTEBUfc^OJJtt-A^^iJy^ 

1 4 ghaut*, dct-picgo' T6LT&*© 

T. X'J<l7tt:-A*X'.J •;/;$> 1 5 G£jIi&LT#;tP 
{MftfiStfte. S«3fcjfc#fcUT£fflJfcb:-A*7 r yy$' 
1 4 GICA»T*££i:fr*. ft*. X'J fis^f-AT, 
X'Ju/*l 5GICA#fr^.Ai*7t«. yj^Tth'-AT. 
X'J 1 5G©«aB*»e>A»S-eT"bJ:U (AS-WIr) 
©^M) . C©«-&, A* XU -^^ 1 4G<h 

^U^[fi]tClBM-rn«. X'Jfliftk'-A.XX'J 1 5 

XU i 4 G\Z\iSffiXfiLft<D%-&Att?Z>. ±«7t 
t'-A7^J7^14Gll S^7tfiE»^SS^$-&ISS 
«3t«»*2IBI3tSEn*? 1 3GfcJHtfT*. 3SM3ttJC 
HB^l 3 GTSW$nfc5l4Jt«. 3EilS7tt'-AXX 
'J'^ HGKiOMSn, ISSM7t©-5-&P«7tfi£ 
ttJ&^flSftk'-AXX'J 1 4G£3SiSl-T:!7D7.X 

-f ^ D'f ? s> x u xa 1 7 'vigfrn-s. 

[0 0 4 2) J&Lb, X'J^ftfc'-A^X'J 1 5 GIC 
Alt LfcfiftG fc-3l>TBH8 Ufcrt*. XU <g3tk'-A7. 
/U'^15R, 1 5 BlCAWLfcfeTtR. BlCOUT 
t>HH£T-<J&-5. fcXcU ±filftk*-A7.X'J 1 4 
R. 1 4 BT'&ytZtlfifflt. 6R, 16BT" 

^ft^ftKUStXT^D^-f^o-f y^XUXA 1 7 
-5" LT. J±7>Zf*)v 2 1 4 R, 

HG, 1 4 BT'gbtSftfcftte, ^D^X-f^D-f y 
^X'JXAl 7Tfi^fE$nfcgl;> gMl/>Xl 8£ 

^tT7^ g->2 o o±i::jftt**ft*. 
[0043) z(D^,immmx-\t, ^^t-A^X'j 

7?14R, HG, 1 4 BRZ/X'J^Ttf-AT.X'J 
7^15R, 15G. 15BI1 S&{B3fct*-A*X'J 
3/*fcAI*U£A»3t©*S (A = 0. 4-0. 7 W 
m) IC»-r*-t©3t»ttfi»0«»«*»l . 5xl0-« 

10 0 4 4) (#5*©ffljS) ±aUfcJ:5/j:ajttt» 



KtkT. 
[0 0 4 5) 

S i 0 2 17. 0-2 7.0% 

LijO + Na,0+K,0 0. 5- 5. 0% 

P bO 7 3.0 — 7 5.0% 

As 2 0 3 +Sb 2 0 3 0 ~ 3. 0% 

[0 0 4 6) ^0«lC45V»Tftric»OttJ5EKH«:COJ: 
3fc>t»S>&Satt. #©3§DT'ig>*. 

[0 0 4 7) £T, PbO tt. PbO&M 

-r^>fci6Hfflv^nfefe©T-$)-5>. pbo©-&watc«t 

-5. P bO©-&%a^«BJA«7 3~7 5tl%<Diil^ 

\z-n>zt\z^K>. x&tinzwicom&mtt-mz-fzz. 

trfT'ZZ. fc*S, Alt3t©^Stt5 0 0~6 5 0 nm 

[0 0 4 8) Si 0 2 te. *WI©7t^**7^.»C*3^?>* 

JfSUVs. tztiL. ms i O^^flli, PbO©§ 
«a*7 3~7 5it%tLtItl:ffr3T2 7fifi% 

[0 0 4 9) L i 2 0 + N z 2 0 + K z O t^-otzTfrt) 

fc©. 0. 5MXtt±«Sn4^t*»»»Ut>. 
fc'L, -^©■&^fi«5Sfi%^®A^<i:SK**77.©<b 

to o 5 o) samm 1 1,-c Rm-t^z a Si<D 3 . sb 2 

0 3 3i>%\,>\$ (A s 2 0 3 + S b 2 0 3 ) ^MtCf^CT, 
©"^^SA^ 3fia%?:«A-5iSK**77, ©Bffeait. 
10 0 5 1 ) C©J:5/j:3t**57,CDHjfixattKT© 

LTig-&b, K#e>nfcP-&Jl*4S; 1 , 0 0 0-1, 3 

oo' c\zmf&LT®ML. mm. m.w^'n-DX-^.w&i 

[0 0 5 2) (3t9WtJE»©»fi»tKWfl5) ::T. ± 



#H¥9 - 5 4 2 



[0 0 5 3] C<D»9!«C*U»Ttt, fflfe-t'tt&.isHDD- 
-f XL©U->y;HC»LT±i60jR5a (1) RZf (2) 
llfcl^To, =o 3 = 0 -5&K*!©— IttttJC* 

o^tffctfSgT, gc»©£ftA©ft£fflV>«Ji*TS!l 
5S£ttV>. ftSSMAR (»5t (4) ) fcHft-f*. w© 
<te.lCbT^«6fc^;SSMARtCSo*^. ±fS8c5t (2) 
a»&3te»ttJ£RC-C,-C 2 S#»%dfca*pJt6T** 

tt, &&-r«ttJB8rMftttBADR- 1 5 0LCMC9 
KW» : &V»bJfffltilS W^>^? hj . Vo 
1. 27. No. 3, §g 1 2 7 H. 198 9#S#SBf 

«tt. *-*aftf5f»©«B*rM£S« (ffiA« : AD 
R - 1 50LC) 
[0 0 5 4] d©Jl'JS^glC*^T> 0*© Tgiififj 

a. me\z^htz^z>\z. -mttrnti^m^wzmmt 

©ISBilTStfSI^Sft*. 16©it>7*^lH 15**4 
3 6 £^©pgiC«l#TUf6fc-*f©&JIXD 7 ?3 7aS 
1/3 7 b 4 0~5 OmmX 3 0~4 Omm, JP 

£ : 2 5 ~ 3 0 mm) <h, I£&JSXo y t> 3 7 a tcSBH 
$*XfcO- H-fe;U (S^2 Omm. 9. 5mm ; B 
(80 8S!. SS=S : 9E01-L32-10 
OK) 3 8 £a>68§j££ftTV>-5. d ©.kptCD- h'-fe 

)i>3 8&mm-?2>z\tiz£.K). -y->yjncEpjn$ns^ 

[0 0 5 5] _tS3Si$l 3 6 ©IM Xte. 1 0 mm x l 5 
mmx2 0mmTSd, 2«1 0mmx2 

Omm. 5fciii§®©;fc:#£te 1 5mmx 2 Omm. ft}! 
j®A7.©fi£tel OmmTfei. 

[0 0 5 6] Kftte, ±at©#XgJCLfc**oTS!jSL 

tz. -t&*>*>. &f8.ft<DEm£VT*ti j e*ie>7cmz*i 

te*<fc-5t::?PSUS£LT. ;:©SS-&B**£ 1 , 000 
~1, 3 0 0" CKJDSfcLT&JSPU «f«, {K#£fro 

sft*nfcAsic»ii*-»»-r« - ount tr© 
[0057] mig.m\zmMZtiizum\t. i4i: 

^-r«k-5lc-9->y;U#^ l ~7 £tfc®©fc©ffl££ftfc 

E£»fJ-&S:St, "SftT 1 0 0 

[0 0 5 8] 3©«t-5lCtT^e.nfe^77.ICOHT. 
!SSA = 5 4 0 nm©ftK*4T$ftPtt£lS:£±ie$)5£ 
SBtfli^TWftLfc. 3t3Wt3taCtt. Kfl)©«fiA 
©ft, gc*n©-tMX©SS?4£ffl^. ±^©S5C»C*^T 
o 1= o 3= 0 i&*K»©-lllittJt:a o IGWRlZtD*. 



&fc*>. ±IEJfc#ttJ£actt (Si&©?gJB#TS) / (H 

^icjjDA^nfcjc*) *»6»&n* (»*-rntf. Kft 
*ts**H4fc*-r. ^fc. siua (Pbo ©-^wa 

f^ffl^ntUfcBK 7©fi£#§iJ-&. j£:SA = 5 4 0 
-5. U->X;U#^l~7©ft^77.©ft5H4SSc^B 

K7©-5-nirJt^bT«-5Awt/h$<, -tJ->x;u 

tC«T&-5 •5feB©fI (- 0. lxiO-'cm 

VN-+0. lX10" s cmVN) Tfe5:tW 

[0 0 5 9] 0 7©^^7ti. H.Aben. C. Guille 

met, "Photoelaslicity of Glass'^/igftSpringer-Verla 
g()993), p. m\Z7jk-£fttzi?7 7T°$>Z>. tLT, C© 
WT©3tKWaxrer(l). Filon(2). Rl/Poc 
kels (3) ©-tn-^ntc^StlfcRffi^Xa y b Lfc©fc 

[0 0 6 0] (1) Waxier, R. M. , "The stress optical c 
oefficienl of plate glass". Glass Ind. 34. 258-25 
9. 283(1953) 

(2) Filon, L. N. G. , "On the dispersion in artificial 
double refraction", Phil. Trans. A 207. 263-306 (190 
7) 

(3) Pockels, F.,"l)ber die Anderung des optischen V 
erhaltens verschiedener Glaser durch elastische De 
formation". Ann. Phys. Ser. IV. 7, 745-771 

[0 0 6 1] (f-AXX'J y?) XlZ. £t±©18^L 

rzft¥#7xmmmmi<t\z>m%.\i-&xzf t ) v$<d 

«fi£IIOUiTH8~Ell 2&m\,>TmWtZ. Jb IE lift 

[0062] mmi) w©»Mfc*^*ai3tk*-Ax 

Iit*6fttl. KB 1 Rtf* 2 ©SS«*$IBKtt. A 
SI>ip«fiA ,. A 2 l;:43UT-?-©ft¥e<JKJP*^n-£ : 
nA,/4. A 2 /4©WJB»f*«l»f»ifiH«r*«M(tT 
*J*Siafc2»*S*»JBtLTnJSJ« (n«ffS©g 

^eg^JiA./S, A 2 /8©KJB«fff«flSfcBfiH«r 



- 5 4 2 1 



[0 0 6 3] (^.#2) ±Effl3tk*-A7.7 r, J 

as i ©««#*a«i©xs:jifcWBSr*«»T i o 2 t 

[0 0 6 4) m&3) ±fS<I;>tt:-A7.X'J 
>V^14. BltDKtttt^BffiO&SfflCffnSHMMIT 

i 0,&ttB#r«ttftS i O,, S 2 0Ktttt£Blt4>£ 
SBlCiSBSr^ftZ r Oj^fiJEWWIMtM g F 2 <h£ 

[0 0 6 5] Afttt&ttj£«B 8~@12^1 UTRW 

■r*. H8J4a3ttta»»«T»*yuxAi cbii 

5 IC. P^B 1 CtJBl ©Sj§ttft^BSI3©£ 

iiistiMiiihTftft) t, mx&mm&T'$> 

*X«JXA2 (Ell 0lC^T«k?IC IS^S2CtB2 
OBS«#*Jiil4©SJSJI2 3fc*»ajIS.nT35t*) t 

^©ffitfcSrSt". 

[0 0 6 6] d©«fiECSJIC*l»T«, yjXMS^ 
'JXA2I1 aSrSpn^l. 8 ft^ 

8SB88©B*t35 n „= 1 . 5 2 El 8 JCtiU %M 

3nTU5. S»3ttTI::tt. S«>fcj«#T 1 £P«3fcJ« 

[0 0 6 7)011 £r#8SLT, % 1 ©Simft^Bfl© 
325B1 3 te. tp-DzSSA,= 6 8 0 nmT-. itSBST^ 
MnH,= 2. 3 8©T i 0 2 B 1 1 {SB^r^S 
nL,= l. 6 5 ©A 1 2 0 3 B 1 2 -tn-^fU m. 

4>'D»fiA ,ICi3UiT-?-©^6»lK/P*U ,/4 T£5lC 

#^II©3J5I2 3il W«SfiA : =4 2 0nmT 
iSSSi$ainH ! =2. 3 8©T i 0 2 B 2 1 {SB 

A ,. 0, ; nH,COS 0H, 

[£Sr6] 

A 2 , e 2 ; n H 2 CO s 6 H 2 

[0 0 7 2] ICT, 

0, ; aftttgftl fr&£l<?>Sg**$Algi£3%tt2 

ft 1 £©**iBK:A»T*aflE 

e 2 ; 3Ktt£tt2fr&£2<0Rttft$BK£]Stttt£ 

ft 2 i: ©Affile AWt -5 £S 

nH,, nL, ; ISf+gZp&g A ,T'©fg 1 ©S^mft^ 

BRW^SBlCfcttfciSB^B&tf&BST^SCBtfr 

nH 2 . nL 2 ; KttSipigEg A 2 T©|g 2 ©gg©ft£ 
B m ©XSB lc *5lt £ ft B St^ BR tf&B StS? IB ©BSt 

B8I©£SBIC43U>T, SBlfr^®R^(£B»T^B©S 
6H 2 . 0L 2 ; ISItS3l&fiA 2 T©$g2©iJ§mft# 



Kr*MnL,= l. 4 7 ©S i 0,JB 2 2 -tft-lP 
ft. Kf&ttfi A 2 ll*5HT^©7t#MKJi*U 2 / 4 T 
SSKEBSftTH*. 

[0 0 6 8] 5IC. ±Ebfc»l4Jj:UCJ8 2©BS«ft* 
BlOSSII13 6lr>U2 3i. XU XA 1 *5«t tfX 

UXA2 t<DP^(c«, %¥ttgup#t*n-em,/8. 

A 2 /8©HSB 1 CfcUL 2 C^iStt^ftTli-S. 
[0 0 6 9] ±l2ffiflc€:^T?)B5tf-A^X'J **IC 

2. 5* fnti^^tx^). 
[0 0 7 0] r©^-&. SBft««C»«:-r* 

«T«js«fi««;tts-ra) is i ©K«ft£B«©xs 

B l 3 lzm^e>nTi>Z>&mVim®)&l l *5<fctf<£BtlT 
$!ftSl2(l 3t3|E*«23ttt*ftl*»e.B3ttt»ftli 

jb i oiiMii i 3 tomftwiz^to-tzng. e , 

= 4 7. 5' T, KtTC^'Ja-A^-^ (gt3t5) 

£«5*J£-f &.te>lciiliR-t5. gioflitt 

LT, liSr$il 1 ICT i 0 2 , &B#tS?B 
1 2ICA 1 2 0 3 £S*RL-*:. iS^glWlC^-T-S 
(^ffljSSltT'»4gjSgfiiJtI*§S-r^) B2©SSft# 
BR©3^SB2 3lcm>&ftTl^*iSE$ri£«!lS2 1*5 
•ktffflBSr*iMt2 2te. 3te***S3fcttSft 2 *>£iS3fc 
14Sft2 t^2©^mft^BSi2 3 t©^#iBlCAI4f 
%M6!=4 2. 5° WT©7*'J^-7.^-^# 

te. £2©8mft£BK©£SB2 3©£«>ST2>*Hsf 
oa^tMtLT, i§SB#T^B2 1 ICT i 0 2 , {£B 
mmS2 2 ICS i 0 2 £gJRLfc. 

[0 0 7 1 ] A,>A 2 

[»5] 



n L 2 COS SL, • • • (6) 

BR©3SSBIC*5ViT. ftBST^BRZ/fiBSf^BW^ 

[0 0 7 3] SfclC, ±S&Myt\£—J*X7Vy*0l&!i 

m*. m9Rifm 1 2 ic^st. c;©^^!*. H9ic^ 
-r«k5ic, a7ttta5«2±ic. « 1 <Dmm&g>mm 3 1 

12^1^114 t*I«UT«i*n. 5EIC 

Ill 2ICttr©Kmft*BK©l¥iffll«5flt* t ^$nTV» 
*. C©119©fi?B5tlc«fcni4. {£B&r?2Bi5j:U:ftB»i 
^B©5EM*<. 1 «7m&tV>5«A#»4. St 

-rn«, d©^ffl«sj©<k-5^<i7 , db'-A7.7 p 'j -v^eifiS 

!^mft#BSMB©fiEK$: lA'yfTffP^im, ± 
[0 0 7 4] ({13tf-A7.XU->^©3t^l¥fiffi) ^ 



= n L,COS 9L, • • • (5) 



^Fgg^z: 9 _ 5 4 2 1 3 



*}y?<Di%ytmte* ^'J->**T*SA = 5 4 Onm 
[0 0 7 5] fto*>, 1 (14 

lanpj taiar*) 62 csoow) 

4", TMIRROR Mlj tSEt-5) ^1X7^ 
U->64 (Bf, TSCREENj thSfB-T^) ±\Z 
»»U 'J->6 4±(0fiBSA9£* ^KIS^^ 

ffiSMKte, 7t2£6 2 t«3fttf-A^yU 6 1 <h<2> 
XR*\Z* ifV->9L*mj*7 4 )V9 (U*> TGRE 
EN F I L T E R J <hSf2lT*) , K^MA yb7 4 
)V$ (H*, TUV CUT FILTERj <h^IB"r 
*) , Stf#«**;h7-fjW (M*. riR CU 
T FILTERJ i«K-T*) *»6ft*7-f ;^»6 
6iP«JttJ«»*y hfflOIJtt^ 6 5 (H*; rp CU 
T POLARIZER] tmttZ) tfElSftTts 
^>o fc*5, J£TFlC&g4 8 0 nm-6 5 0 nrru AMft 
0> + 6> -emiZ&lfZ. PB S 6 1 (Dm^^tTRZf 

[0 0 7 6) 

jgaSftT : T P (S»3fc<&P«5ttJ5£A» ^80% 
T s (jgifift<&Sfi3fcfiJc#) £0. 02% 
*H Jttb> 4 0 0 0 

EWJtR : R P (R«31£©P«J1£«») ^4% 
R s (K»JtOS«3Cflt») ^8 0% 
«7fcJ±> 2 0 

[0 0 7 7] ±Kffl3ttfcf-AX:/iJ (PBS) Oft 

*^77*ftiUTH Hi4l:^T3as*ffiSt 
^Co &43, tA7g©Il©^7X (SSift#^:PBM 
3 5) <03fe»tt5£»tt2. OxlO-«cmVN, *J\ 
7gl<Dm2<D%77s (ffiA#4 : PBH 1 1) ©JtSWS 

3 3xiO' 8 cmVN, ±i$(7)SiJSi: 
J:0BiBSnfc<f5^©*»ttftWa:0. lxio-»c 

[0 0 7 8] tiL±©if5^*«^6tt«)ffl3tt:-A^y 
U y^fcO^TB 1 3 ©»«S1T^9 U — >6 4±<D 
B8SA5S:ffl|&Ufce*, Bl 7lI^fctplC. 

flBfcb-AT^Uy* (PBS) 6lS:fflVifca^, BS 
«A50J8*tt#*lC^a*t>fc. *&• ±ELfcPB 
HI ltfl^ftP.BSCiftfe, ItBOttffllcHAf** 
Zttfftfr-Dtz (Bl6#flf0 o cniCfcfU ±ELfc 
PBM3 5SrffitifcPBS<Da-&iCtt, B 1 5 (D^Mfr 

[0 0 7 9] BUtK«LfcJ:5fc, 3t»ttffi»*«»#ifi 



4R. 14G, 1 4B»tf:/U«3ttb-A*:7 r Uy*l 
5R. 15G, 1 5 BCD*}^tLT31S65^fcOT* 
4o *fc, 3fc3W4ftttrt«2. Ox l 0" 8 cmVNcDP 
BM3 5*«lrifcPBST»4B*»C»*A53WKnfc 
3t»tt^»*U. 3 3 x 1 0-8cm2/NCDPBH 

a«a!aEss«ta«r*«3tb'-A 

<&a3tete»ttW» *©3tt5MSJE*3^2. 7 8 

X 1 O" 8 cmVN0BK7) iCit^T+^Kft^Kn:: 
$£6ttfiS:««Tt, J^»l*iBB©BBilMb#+# 

[0 0 8 0] Lfc^oT, ffilAtf, ±»Ufc±5»:'3t* 
tf^XCDBlSHCfc^T. BflStt©««»©IBH*«6 4*- 
8 llIXiKT*fttf (H7#BB) , 
©«6*Mi#l. 5xiO- 8 cm2/NEJlTtftD/il 
3Kb— A* y* 1.4 R, 14G, 14BStf7"JS 
ftb-AXr/U 1 5R, 15G, 15BCDS#:$m 

#3»ttje»0JI6**«*< 0 . 5 x 1 0 c mVNKTO 

*SJB: (115-01 7#BB) £%fgf* fc % #5*tt£R 

0. IX l 0- 8 cmZ/N^T (HHW^O 

[0 0 8 1 ] xsitttikiiXojtfti:mf«o 
AWftoifcfi, -Tttto-B. **««-c14**jST* 

^AM7tO?S^ U = 0. 4jum-0. 7 mid) KfcfT^ 
*©*»tt3e»CDtt««3&«l. 5xl0-*cm2/N« 

[0 0 8 2] ±SBK 7 Offi»f*tt 1 . 5 ffl»T 

Sffi^ntf3t»^>fLT4 5" 

T#*B3fcb-AX:/U ^^*«fi£-rs^t3&«T#4. 
^OA5aOI3ttb— A^^U tv*«r. / >7^<^ ; b£^3t 
t-WMy^MR, 14G, 14BX^Uffl3t 
t-^y«Jy^l5R, 15G, 15BtU«fflt 

^43, BK7^ffi^T<l7tb-A^7 P 'J^^^«^ 
Lfc«^JCJ4. B«»©W«T*©«»b-**:/»Jy 
^(DIgM^g^r4 5° CT*tttifc», i^BK7lCckl9 

«acsnfc«3tb-A^^u y*&mm2fttzmw\t± 

[0 0 8 3] £Jl±BWbfc«WfflB^B«©» 1 ££0!l 
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iCtntf. SRifliJttr-AX^'J v9 1 4 R, 14 
G. 1 4 BKASTf 3ASt3fc©&fi (0. 4«m~0. 
7 W m) IC#LT^©7\;#tt£§fc©&*t<IASl . 5X1 
0*cmVNKT©S*tt«ma»&fc*Jfc*#57.* 
#:T«fi£$n/i3E{l7tf-i i 7.yj y$ 1 4 R. 14 
G. 1 4BASffll>f.nx*0, -LaLfctt*©«*H18l 
Sfilftk- AT 7U yf&m^T^ttK. wialCfcO, 

rw^Bjicinii. st ic$^fc<t 5 *©*>?£. ^* 
s. $>^^\tnmtm<D. tt&*©tt*a9ts«3ttif- 
atxu ^ «a«sias*iK:8fflt4 c 1 5i 

[0 0 8 4] fLT, r©S»«CJ:ntf. Stt^Oijtt 
k'-ATX'J 1 4 R, 14G, 1 4 B K AS-ff -5 A 
t*3t©Elr*«fil;:»bT*©##tt:e»©l6**fflW* l . 
5X1 0-8cmVN£AT©S3Ett#f4a>e>ft*S<*£ 
ffl UT«fiR£ nfc^Tt k- AT. 7 'J V* 1 4 R. 14 

g, i 4B^snrui.©T. ias^bicfli^jj:* 

[0 0 8 5] LT. ^©H»JTa, XUfilTtk-A 
77"U ; ^ 1 5 R. 15G, 1 5 B#S8:tte>nTU-5. 
Lfc^oT, 3Sra^S58S*^-l 3 R. 13G. 13B£ 
H8lt-r*H*tBL#©flWfc (#?i|;!fS#JT-teS<l7tfi£#) 

©««**»* 0. «H3tJ*3&tRi±-r*©r. »sn*js*t 

Bitfe©3 > h 5 T h^[6]±-T -5. 

[0 0 8 6] $f,tC, X'JfillTtk-ATX'J 1 5 
R, 15G, 15Bt). i^k-ATX'J y^tCAITr 

1. 5X1 0- 8 cmVN^T©S?ttt«^£>&£>g 

ft^fflnxMsntv^. cmicio, yjflS3tk'— 

A/^'J'^l 5R, 15G. 1 5 BICWLTfc. SS 

#PfM£*l-2>.. fcotfe. X'JfilTtk-ATXU 1 5 
R. 15G, 1 5 B«. ffi3fr?£l,T©3Eflg3tk-AT 
T"'J y*©«tl£*it&-t-&©*-TiJ&-&©T, fflJt^S^ 
«3fc^ ©^ £ LTgffl $ n^KaESTt k*- AT 7 'J y 
^14R, 14G. 1 4 BlCjt^T&t-tiH<&©HHf?&Mb 

mmmt its utiss nfc<i3tk-AT xu y * 

^yjdTtk-ATT'U y^ 1 5 R. 15G, 1 5 B t 
-A^yU'^l 5R. 15G, 1 5 Bll BUUfcLTt) 

[0 0 8 7) t±&. ^<n%mmx'\t. a«u>xi 8© 

A'->i77^-*T (W>X'(gS8d>e>«®$T©Sggi) # 
JttfcBJfi JSS*U>Xl Sli^Kffifcfc© 

tf£Z>&> SfiftR. G. B©@»^©fe-&s£$n-5> 

©t. «n»#*»fa±-r*. 



10 0 8 8) g««2 
^IC. C©^Bj| C #^»i4^^^g©ll2SSS« i *JS:. 
Ell 8Ri;El 9&m^T&lWtZ>. tt&. Ell 8(4, 

>Et5^BTfe«i. 121 9 te, HI 8 ©V- V»KiH 

[0 0 8 9) ^©g»SS^gS©m2Hi6«BJtt. _tizE 

*&©fit6££<I*.&. Lfc*toT. Ell 8Rtfgll 9tC^ 
UT. H 1 ~H 3 lC^bfc«fiEH*tBI-Xf4«iE:-r* 

[0 0 9 0] ::©SB2ftieffltfjBlltlfi0ga:Att£ffi 

14, ttft2%ffi0r?tt. mi©*iS^J*©yj<i7tk- 

ATX'Jy^l5R. 15G. 1 5B*«lR0l»*»n, 
fcOlC. £filftk-ATXD y* 1 4 R. 14G, 14 
BlCcfcO&Ttsnit&lc&atl-^Xl 8tc«tOK:^$n 
*6JtR. G, B©«Jt©tttt«r±Vf*#T.h«3*t- 
ATXU y^ 1 9 R. 19G, 1 9 BAiilftl^nT-t^ 
jSTfc-S. ^ThffiTtk-ATX'Jy^l 9R, 19 
G, 1 9 Btt. £<Iftk— ATX'J y^ 1 4R. 14 
G. 1 4 BtC*fUTSS^l/>T*l 8 ©WC-tfHftlffiS 

[0 0 9 1 ] tUT, d©HSg0ijT-«. tUMJtb- 
ATX'J y$ 1 9 R. 19G. 1 9 B t>, ifilftk'-A 
TX'Jy^l4R, 14G. MBt^ilC, ^s£fil3t 
k-ATXUy^lCAI4-r^.AI^©^S (0. 4 Mm 
~0. 7/xm) C#LT^©3fcBM4j£&©*6*Mfi3!><l - 
5 x l o-»cm*/NKT©»3tttt»tt*>&fc.6Jfc¥;tf 

[0 0 9 2] £©§gij&0!ITtt, *T hffiftk'-ATX'J 
•^19R, 1 9G, 1 9 B#IS:tf£>ftT^-5©T-, £ 
n^«toT£®7tk-ATX'Jy^ 1 4R, 14G. 1 
4B)l»6anT#3tsai3t«»A«*y ±«3tf 
-AXX'J y:? 1 4 R, 14G. 1 4 Bl3d;0^7t$n 

fc»fc»«u>xi 8ic±oawan*fe3tR. g. b 
©«3t (p«3t«») ©«a*«w*o. »&naja«H 

[0 0 9 3] S <b\Z. #T HB^k'-ATX'J ^19 
R, 19G, 19B#, ^I^k-ATX'J y^lCAStT 
■SA»31£©»f**fiK>JUT-l-©Jt»ttffi*©l6»ffl3*« 
1. 5 x l 0- 8 cmVNtAT©^7tttW^e.7i^S 
#*ffl UT«J5E$nTt»2>. UfcdioT, ©T% 
<S7tk-ATX'J y^ 1 9 R, 19G. 19BICPUT 

{b^-^JPSJ^n-S. t>o£t>. #T h<l7tk-AT7' 
U-^.HR, 19G, 1 9 Bte. ^tIc? £LT©3E<1 
T^k'-ATXU •y^©ii^ : £ffilt)-r-5>©^T$)'&©T-. 
ffl3fc^Rtftt3fc?©H;&£UTttffl*ftftK£ffl3fck*- 
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A^yj^^UR, 14G, 1 4 BKJt^T&MiKg 

-A7^J MTtt-AXyj 7^ 1 9R, 

19G, 19BtLT^LTtjct^ 
[0 0 9 4] |M 

02 0x1*02 i zm^TUwrz* tz&. i2on 
z<Dm3nffim<Dmj&$:7jk'?mT~$)Q. 025^018 

IC21iST£0T&£o 02 1te, 02O4 3 <£>VI I-V 

v. m4&z*mi 9\zttfc-fz>mT*$>z> 0 
[0 0 9 5] ^<Di£ttmm^mm<D'g3nffim\z. ±m 

(Dm 1 Rtffg 2 ^^JtS*M{C^|H)«(D««^ffiA 

ufcdbi, ei 2 o&r/0 2 i ic&^t. ±m<om 
i~-m3&ifmi swii 9 i^^b^^^g^^iHj- 
x\zttfoTzm&mm\z\$m-nn$:tti,. t<Dmm 

[0 0 9 6] ^3^SS^J^mi^JE0ija:^^F^^, 7 
U<I3tb*— A^yj 1 5 R. 15G, 15B£3x9 

i^<e:i:^<, ±mom2 (Dnmmtnmz. nmxt 

-A^yj7^14R, 14G. 1 4 BlCct O^Tt^n 

<Dmyt<Dmm$:±tfz>#* bdTtb-AAyu 7^19 

R> 19G, 1 9 B£<iiJD2nTt^.&T$>£ e #7, h 
<13tt'-A^^U 1 9 R, 19G, 19 311 ii 
7tt* — AX!/U 7^ 1 4 R > 14G, 14BtC*fLTS: 

ttiu>xi s comiz^n^mm^tixi^. 

[0 0 9 7] ^IT, ClO^JStftmi ^hHb' 
-AX7 P, J7^19R,.19G, 1 9 B ^{H^b- 

Axyj7^i4R, i4G, i 4 b tmmiz. M§BHS 

7tk'~AXyu ^iCAirt^AttTtOS^ (0. 4/x 

1. 5 x l 0-«cmVNWT(DMMf«^&§7t 

[0 0 9 8] dCD^#]Tte, yjilTtb'-AXyj y 
^15R, 15G. 1 5 BM*X h<l7tb*-AX^U 
'^19R, 19G, 19BtCj;oT, 3E<l7tb'--A A 
^J'^14R. 14G, 1 4B<D{myt^£lsT<DWim. 

[0 0 9 9] £61::, ^U^b'-AA^'J^ 1 5 
R, 15G, 1 5BRL^A'h<l7tb'--AA:/U y $> 1 
9R, 19G, 19BH SKk'-AA^Uy^KAtf 

#1. 5 x l 0-*cm*/N&T<DmX&ttnfrt>teZ> 

7tt'-AX7 , U7^ 1 5R, 15G, 1 5B, 19R, 

19G. 1 9 BlCHUTfc, t&m&itiztto&txDmm 



£n&<Bffi3fc£— i 5 r, isg, i 

5B, 19R, 19G, 1 9 B <h LT, B±fEK7lf£ 
[0 10 0] jStSM 4 

z<D%B£\z&zi5>mmn^mm(Dm4nmm$:. 

0 2 2Rtf0 2 3 fe/BUTKgrT*. &*3, 
iT'feS, B2 3H i2 2*0IX-IX^l:?Bo 

x, K»4jiifi«©«ijatt7R-r*aHT*o, 0 3ic*t 

[0 10 1] C 4 ±3! 

3 \zyf;i,tiM&L^m t m-x\$Kfc-Tz>mf&mm\z\zm 

[0 10 2]l4iiSWili»JtS^MH 5 - 
7-16R, 1 6B«SA0l»a^n. ffim)ttXn*rFl 3 
R, £<!Jtb*-AAyU^^l 4RIKX^ , yfl|*tr-A 
A^Uy*! 5ROS, atwc asBBJttXB*-?- 1 3 
B, £<ilJfcb*-AA:/U7* 1 4B&UfyU(s3te-A 

a^f y#$7-l l^D7^^D-<7^yUXA 

1 7 0i^l:El$nt^^Tfe^ 6 £©^4©HiE 
flltB 1 tsw«nira— 

[0103] X«« 5 
BI2 4&tf0 2 5**§^TK93"f*. &43, i24ll 

r 5 stifi«fl!)«ij5fi*s-rBiT* o , 0 i 8 tc*f jst 

4BT*5. B2 5B, 0 2 4 *<DX I — X i SSKiBo 
T, R»5|li£ffll<D«J«*^-r55«HT*0, 019k: 

[0104] ^(^jg»sa^8«©si5iijfiWJ4, ±as 

U&*2 0SI>fi«i»*MfcJ4RI«0»jBjt*«A*. L 
fc^-pT, 0 2 4Ktf0 2 0 18&IX01 

9lC^L/c^rtP^ch|Hl-Xt4*t^T^«l^g^llt4|Hj 

[0 10 5] M5HKM«t|B2ftltM2:IK&«Brl4. 5 
7-1 6 R, 1 6B*«8l!3l»Wa, SPflJttHSsf 1 3 
R, £«h'-A7^U 7^14 R&^7 hliTth*- 
AA^U y$ 1 9R<0*a, ffiBB*«PI*^ 1 3 

B, £<B7fcb*-AA:/»J7:*l 4BRtf*Ah<Bftb*- 

Jfi«tt»2 0)SI»«tJIJtW^n-T*«). 
[0 10 6] gM|6 

z<D3£w\z&*mmn7r^w<Dm6mmmz. 

i2 6StfB2 7*fflliTH?BtS. 0 2 6 te. 
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i2 7a, i2 6*©X I ] I - X I I 
0, 12 2 1 lC»lB-r*HT*«. 

[0 10 7] rogi*s«^g©^6^iS{««. ±a 

Lfca<c>T, 02 6RtfE2 8K*5UT, 1212 IS 

[0 10 8] C6Mffl*<*3*ttM&Jltt«)ffl*. 5 
7-16R. 1 6 B*»»0»*»n. ffllB3ttSM»*?- 1 3 
R. ±®7tb'-AXyj 1 4 R. XUflttttr-AT. 
X'J v$> 1 5 RRtftfT. HKfcfc*— A*XU 7^19R 
COffi. ItflC. £IH%XII*?1 3B. £<S3fcb*-A7. 
^'J'^HB, X'J lift b'- A* X'J y* 1 5BM 

hfli3fcb-A.XX'J 1 9 B©^, 
T. ^D^X-f £al y>7S.7-l lRZfZaz.:?^ ? 
u-i y^X'JXA l 7 CDfiO^JCiEB^nTH-S.^T* 

10 10 9) mmm i 

z\<n^7mmm<Dm^^tmx'$>K). 122 9 n 02 

8f ©XV-XVgUCittoT, K« 7|t]iM®«l£«S 
[0 1 10) ±ifiL.fc*l~JIS6IMMiJW:. SfiftR. 

7^i£«3Jtt, #£ftR. G, BSr^fe^JSK-r-SCt^ 
< 3*©iS«U>XT-5-n-6tX7.^'J->-i:(CSWUT 

S£^&fi©eyT<&*. 
[0 111) C0&|*£&K£ft®)B7ftl&0ytt. 
1 0 1jS>£>©}££^ (R) . m (G) Rtf* (B) ©3- 
63!£ It ttflrT* LT©£ £ CK •;/ 

^57-2it, seTtR, g, Bc»rt>Ufcffittfiae 

S!SJj£H5-r hAJbX$¥©£El7£S5SiSI-? 2 3 R. 2 3 
G. 2 3B 3 R. 2 3BISI2<Pttte 

snxnjiv^. sraftgnx?- 2 3 Gtraaic, 1212 

8lC*l»T±«3tttf-i»XXU 2 4 R, 2 4 B lt*f 
•f-61212 8©«S®©2HB'Jltii&*. ) fe^R. G. B 

R. 23G, 2 3BIZ-tn-€ r nS8»S-&ftti , bt. a 
MJtXBJlS^ 2 3R. 23G. 2 3 B*»e.©SW3t€r-t 
ft-t'n&ftT *±«ftb*-A*X'J 7^24R, 24 
G. 24Bt, ±Mf-^/'j7^2 4R. 2 4 
G- 2 4 B<D\Z?iLTttiXMXtfAM2ri2>m\Z*i'l? 
ftiHSSft, SEffiJtSSISi^ 2 3 R, 23C 2 3 Bit 



-AT-X'Jy^ 5R, 2 5G. 25Bi, £<Iftb*- 
A^y'J7^2 4R, 2 4G. 2 4 B lc«k 

£fU>X2 8R. 2 8G. 28Bt. SfiATUi. 

[0 112)tl/T, ^OSHIt««C*^T'b. SBlOjt 
ISWtRltttfc. ±H3tb'-A7.X l Jy*-2 4R, 2 4 
G, 2 4 B&tfX'J<l7 l cb-A7.X'J y* 2 5R, 2 5 
G, 2 5BH ^f£<g7tb*-A7.X'J y^ltA!ft-f 
S47£©&§ (0. 4Atm~0. 7 jam) Itpt-fL-T-^©^ 
»ttfi»Ott»ffl*« 1 . 5 x l 0 -« c mVNEtTOg 

[0 11 3) fcis, C©*Ss0ilT'«. 3a»U>XJ-f 
X£LT«J5££ft-0>£©-C\ ftfi»l/>X2 8R. 2 
8G« 2 8 B tT<h©I$!ia<>i^<>:&3;^ SMl/>X2 
8R. 2 8G, 2 8 B©A*-yi7 7*-*7, (U>X^« 
*»&lRffi*T©ffi«l) **JB<T**fc», cn&Oj&M 
U>X28R, 28G, 2 8 B <h IT, KW*»$STD 

~B 6 HMW It J±-<T $ & \Z a >n £ h x-i&ffitS £ 74 

[oi 14) mmm 8 

13 0RIXI2 3 1 $:«ViTlftH^-r^. fc*5, 03 011 
r©im8^Jg^J©<||p£^^TE!TS)i9, El 2 8 Itfcffc-f 
3I2T&-5. 133 1 te. tH3 0*©XV I I -XV I I 

0. 12 9»C*#j£-r£eiT&«>. 

[0 115) ;L®&jmBX^£K<O!S8ftlB0!ltt. ±i£ 

*bt, 123 02£tfE13 1 IciJl^T, ±£!!©I22 8£t; 
112 9 fcS*Lfc«J«B*£H-Xtt#«-f 
«l^-?5F^£ttl,, -?-©lttBJ««B§-r-5. 
[0 1 16) ^8Hi£{fi|d^7|IMeyi:S^2>fifiti, IS 

s 8 mmmx'it. m i nmm*>v>7<) fi^b-AT, xu 

7^2 5R, 25G. 2 5 BjWKDPtaWl. ftfcOlC. 
i^Ttf-AT-XU y^ 2 4 R. 2 4G. 2 4BfCJ;i3 
«3t$nfc^lCfit*U>X2 8 R. 28G. 2 8BIC<t 
0ta»Sn*fe3tR. G. BCH3t©Mf^±^#7 
hS7tf-A7.X'J y^ 2 9 R, 2 9G, 2 9B#ji;bO 
SftTVi4.ST*5. #7. hdTtb'-AT.X'J y^ 2 9 
R. 29G, 2 9 B«. 3E<l^b*-A7.X , J y^ 2 4 
R. 2 4G. 2 4 Btw*HxTlSi#U>X2 8 R, 2 8 
G. 2 8 BCWw-eil-^'ftBeBSftT^-S. 
10 117) -eLT. C©Hi£fiSJT-«. #7>Kd#b- 
AXX'Jy^29R. 29G. 2 9 B fc. iffljtb'- A 
XX'Jy^2 4R, 24G, 2 4Bt|5)«gtC. 



1 3 



t*-A7.yj y^fcA»-T*At*3tO*ft (0. 4ym 
~0. 7 ym) fc»LT*©3tt»ttJ£R©*6**fflA«l.. 
5 X l 0- 8 cmVNJWT©j§fttt#^£fr£7t^;tf 

[0 118] gfliM 9 

£©8HJiK^a&»gJS^gB©Sg9S;6getJ£, 
0 3 2»tfH3 3£ffll^Tlft93-f.&. te*5, 03 211 
d<om9llS£«s|©fiijSSr^T0TSbO, 0285^30 
l:Mt?)iT*4. 13 3 11 i324"©XIX-X 

0. 0 2 9Rtf0 3 1 lC*fJ^-r-50Tfei. 

[0 119) z(D&$A$>g:7nmm<z>m9mmm$. ±m 
ufc* 7 Rum 8 mmmtm*mz\mm<Dmi&zffix 

LfctfoT. 03 25.1/03 3 IC&t^T. ±i$ 
©0 2 8~0 3 UC^Lfc«fiES5Stl^— X«*f*E.-r-5 

[0 12 0) B9nt&m&&7 nmmtmttzmtes f 

U^7tt*-A7.yj 2 5 R. 2 5G, 2 5B£SSI9 

AXyj7^2 4R, 2 4G. 2 4 B K<k ftjt 
Wztkmi->X2 8 R. 2 8G. 2 8 B tc«k OiSWS ft 
£feftR. G. B©ffl3tt©fea[*±lf*3P^h«3tfcf- 
AXyiJ7^2 9R. 2 9G, 2 9B*ijlJD$nT^* 

#7. h<gftt:-A7.:/'J 2 9 R. 2 9 
G. 2 9BH ±13th-A7,^J7^2 4R. 2 4 
G, 2 4 BlC**LTtSMU>X2 8 R. 2 8G. 2 8B 

© ffl tc n-e*iiffis 

[0 12 1] ^LT. ZVmmWVit, 3B^hOI3tttf- 
AT-XU y:* 2 9 R. 2 9G. 2 9Bfc, ±fil}tk*-A 
7yj73?2 4R, 24G, 2 4 B <L 1°)*$ IC , iS&flSft 
k*-A7.yj ^^lCASifrSAS*7t©«S (0. 4 urn 
~0. 7 M m) K*#L.T*©3fc»ttJER©»*MBa»l. 
5 x l 0-«cmVNJEJlT©aJttt»»*»6tt*J6*3tf 

fc. m3*ig^iiiB)^©fij*d^f en*. 

[0 12 2] 

[»I8©S»*] fiU:i£'<fc£d K> £©3E9!tt3B9Mf& 
* ! ^s^K:^S^^S©SS-fil^©PM^. SfflSn* 
I3tk'-A77''J ->^S:«ffiE-r-5S5t#*Jf*BB**©5t9¥ 

«fiUfccttj:osiasnfc'b©T»*. L&a<t> 

T. d©*B8lc«kia«SS«:S-ffifflL,)5t^<SJtf-AX7 p 
'J-^^fflLT^OT, flE*©*S#««SS«3tbf-. 

a ^ 7 u •> ^ ufc r t o fc&s-r * c 

t^T^*,. £ttgBg&©Sjt<b$f&l::tt«« 

©?«,&#*#£> ft-s. a*©!%£:*j. ^as<c*© 

»»K»LT>fc*«l;:££&ttltfc«ftT*, suit 

©DMi*^bS:s**wi:«i«!i-r*«ji*iiAfcat*a!as 



[BiB©fflJ*fttftQIJ] 

[01] ^©fElilC^5SjWSS^SS©^lStJgW^ 
«fc-2>fi?j££^-t£4*10T£>-5. 

[0 2] ait© i i -i iaicra-aT. ±iesstss 
Tr^rnom i nj603©sij«*^-r0Tfe-5. 

[0 3 ) 03 *© 1 I I - I 1 I UglCfcoT. ±SEfi#t 
^S^gfi©m 1 *!6«il©«lJ«*w-rHT**. 
[04] <Iftk*-A7:?Uy*©3fc¥#776B*f£LT 

ffl*anfcftit>^©afi8Ri;-i-©3tt9iH4jEft©-K 
[0 5] 3t»ttfia«:»!iJEr*fc©©. tta*ra&&B 

fcm&ftfc#{fl^:fcySfcB©»JB#*«TJEftSft* 
( (3fc*tt*ft) = <tt»lc*tf««B*r«) / (tttt 

tcjDAe,nfcjs;*) ) . 

[0 6] K»Krt:»aJllPr*fc«)©»*©-«(SS:w-r 
0T$>&„ 

[0 7] «jtii-A^7 p 'jy3'©a«-e**ffl3ttt«» 

t©PbOffl^tI (11%) i»a3ttt«W©3t»tt 
^Rt©g8«©^7 7 2r^-r0T'*-5„ 

[0 8] £©X«£ft&&#*£!£CT£ll£3;fl?JiE&:ai 
Ttt'-A^^'J •;/*©« l*MM©«jai;63K-rHT» 
•5. 
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